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NNOACHUTEJIBHAA 3AIINCKA

VYueOHblil Kypc «Anrebpa M Hayajla MaTeMaTHYECKOTO aHAIN3a» SIBJISETCS OJHUM W3
HanOoJiee 3HAYMMBIX B TPOrpaMME CpPEIHEro oOIIero oOpa3oBaHUs, IMOCKOJIbKY, C OJHOU
CTOPOHBI, OH 00eCIeYNBAET HHCTPYMEHTAIbHYIO 0a3y JUIS H3Y4EHUS BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, a C IPyroil CTOPOHBI, (GOPMHUPYET JTOTHIECKOE U a0CTPAKTHOE MBIIIUICHHE 00YyUYatOIIUXCS
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOEHHMS HWH(POPMATUKH, OOILIECTBO3HAHMS, HCTOPHH,
CIIOBECHOCTH W JAPYrMX IUCIMIUIMH. B paMkax IaHHOTO ydeOHOTO Kypca OOydaromiuecs
OBJIQ/ICBAIOT YHUBEPCATBHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas (HOpMyIHpYeT CBOU
JOCTIDKEHUS] B MATEMAaTHIECKON Gopme.

VYueOHbIii Kypc anreOpbl M HadaJl MaTeMaTHYeCKOro aHaJIM3a 3aKJIaJbIBACT OCHOBY JUIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3HUKU, XUMHUH, OMOJIOTUH, TOHUMAHHsI OCHOBHBIX TEHICHIUH
pa3BUTHS SKOHOMHKH M OOIIECTBEHHOM JKM3HU, MO3BOJIICT OPHEHTHPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO MCIIOJIB30BaTh MX IS JaJbHEHUIIEro
00pa30BaHus U B TOBCETHEBHOI KU3HH. B TO ke Bpemst oBiaieHNe abCTPaKTHBIMH 1 JIOTHYECKH
CTPOTUMH KOHCTPYKIMSAMH alNreOpbl 1 MaTeMaTUYecKOro aHajin3a Pa3BUBACT YMEHUE HAXOIHUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTD, I0Ka3bIBAaTh YTBEPIKIACHHS C TOMOIIBIO MHIYKIINU
U PacCyX/aTh ACTYKTUBHO, MCIIOIb30BaTh 0000OIICHNE U KOHKPETU3AIUIO, a0CTparupoBaHue H
aHaJIoTHNIo, GOpMHUPYET KpEaTUBHOE M KPUTHUECKOE MBIIIICHHE.

B xone wu3ydenust yueGHOro kypca «AnreOpa M Hadajga MaTEeMaTHYECKOrO aHalln3a)
oOydaromyecsi MOJy4yaloT HOBBIM OMNBIT pElIeHUs MPHUKIAJHBIX 3a]ad4, CaMOCTOSTEIbHOIO
IOCTPOECHUS MaTEeMaTHYECKHX MOJEJIEH pealbHbIX CUTYallUHd, WHTEPIPETALUU IOJYUYEHHBIX
peueHui, 3HaKOMATCSl ¢ MPUMEPaMH MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MPHUPOJIE, HAyKe U
UCKYCCTBE, C BBIIAIOIIMMUCS MATEMATUUECKUMU OTKPBITUSIMU U UX aBTOPaMH.

Y4eOHbI Kypc 007agaeT 3HAYUTEIBHBIM BOCIUTATENBHBIM TOTEHIIMAIIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4eOHBIM MaTepHall, CIOCOOCTBYIOMHMK (HOPMHUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneuuduky ydyeOHOH  JeATeNnbHOCTH, TpeOyromen
IPOJODKUTEILHON  KOHUEHTPAallMM  BHUMAaHUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJIYYEHHBIN pe3ybTar.

B ocHoBe meromuku oOyueHus: anreOpe W HadajgaM MaTEMaTHYECKOTO aHalli3a JICKUT
JIeATEeTbHOCTHBIA IPUHITUATI 00YICHUSI.

B crpykType yuebHOro Kypca «Anredpa u Hauaisa MaTeMaTUYECKOTO aHAIN3a» BbIEICHbI
CIENYIOIINE CONEPKATEIbHO-METOAUYECKNE JUHUU: «YHciia W BbUHCICHUS», «DYyHKIMH H
rpaduxny, «YpaBHEHUs U HEpaBeHCTBay, «Hadana MaremaTudeckoro ananmsay», «MHOKECTBa U
JorrKay. Bce OCHOBHBIE COIEPKATEIBHO-METOANYECKUE JINHUK N3Y4Yar0TCs Ha TPOTSKEHUH JBYX
netT oOydeHus: Ha YPOBHE CPeHEro 00IIero oopa3oBaHusl, €CTECTBEHHO IOTOIHSS IPYT ApYyra u
MOCTEIIEHHO HAChIIIasiCh HOBBIMU TeMaMu U pasjenamu. JlaHHbIA ydyeOHBbIM Kypc sBiseTcs
WHTETPATUBHBIM, TIOCKOJBKY OOBEIUHSET B cebe colaepikaHhe HECKOJBKUX MaTeMaTHYeCKHX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTHUYECKUI aHaIn3, TEOPHUsl MHOXKECTB,
MaTeMaThuyeckas Jioruka u apyrue. [lo mepe Toro kak oOydarommecs OBIaaeBalOT BcE Ooiee
OIMPOKMM  MaTeMaTH4YeCcKUM  almaparoM, Yy HHUX  [OCJIeNoBaTeabHO  (opMUpyercs
Y COBEPIIECHCTBYETCS YMEHUE CTPOMTH MATEMAaTHUYECKYI0 MOJENIb pPEAJIbHOM CHUTYaLHH,
MPUMEHSTh 3HAHUS, TIOJTy4YEeHHbIE TIPU U3YUYEHUU YU4eOHOI0 Kypca, ISl pelIeHUs] CAMOCTOATEIBHO
c(hOpMyIMPOBAHHON MaTEeMaTUYECKOM 3a/1a4H, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

CopneprxaTenbHO-MeTOANYeCKast TMHUA «HUHCIa U BBIYUCICHUS» 3aBepIuaeT (popMupoBaHue
HaBBIKOB UCIIOJIb30BaHUS JIEHCTBUTENBHBIX YUCEN, KOTOPOE OBLIO HA4aTO Ha YPOBHE OCHOBHOIO



obmero obpazoBanusi. Ha ypoBHe cpegHero obmiero oopazoBanus 0cob0e BHUMaHUE YACTISETCS
(OpPMHUPOBAHNIO HABBIKOB PAlMOHAIBHBIX BBIYHUCIICHHM, BKIIIOYAIONIMX B Ce0sl UCIOJIB30BAHUEC
pa3nuuyHbBIX (OpPM 3alMUCH YWCIA, YMEHUE JeNnaThb HPUKUIKY, BBIIOJHATH NPUOIIKEHHBIE
BBIYKCIICHUSI, OIICHUBATh YKMCJIOBBIC BBIPAKCHHS, PadOTaTh ¢ MAaTEMaTUYCCKUMH KOHCTAHTAMH.
3HaKOMEBIE OGy‘-IaIOH_[I/IMCH MHOXCCTBA HATYPAJIbHBIX, LCJIbIX, pPAlIUOHAIIbHBIX 1 ,Z[eﬁCTBHTeJ’IBHBIX
YHCENT JIOTOJHSIOTCS MHOXKECTBOM KOMIUICKCHBIX YHCEd. B KaXJIOM W3 3THX MHOXECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My CHEIM(HUECKUE 33aJaud U OIEpalliy: JelIeHHe HalleJo,
OIEPUPOBAHUE OCTATKAMH Ha MHOXKECTBE LIENBIX YHCEN, 0COObIC CBOICTBA pAI[MOHATBHBIX U
UppaMOHATIBHBIX YUCEN, apu(pMETUIECKHE OTepaliy, a TAK)KE U3BJICUCHHE KOPHS HAaTypalbHOU
CTENICHH Ha MHOXECTBE KOMIUICKCHBIX YHCes. biaromaps mocienoBaTebHOMY PACIIMPEHHIO
Kpyra HUCIHOJIb3yCMbIX YHUCCII U 3HAKOMCTBY C BO3MOJKHOCTAMH HX IMPUMCHCHUA IJI PCLICHUSA
pa3IMYHBIX 33724 GOPMHUPYETCS TPEACTABICHHE O SANHCTBE MATEMATHKH KaK HAYKH U € pOJIH B
MOCTPOCHHUH MOJIENICH peaibHOTO MUPA, IUPOKO UCTIOIB3YIOTCS 0000IIEHUE U KOHKPETU3AIHSL.

Jluaus «YpaBHEHUS U HEPABEHCTBA» peallu3yeTcss Ha MPOTSHKEHUH BCEro OOYYEHHs Ha
YPOBHE CpeJHero ooOmero o0pa3oBaHUs, IOCKOJIbKY B KaxaoMm pasgene [Iporpamwmsr
IPEIYCMOTPEHO pEIIeHNEe COOTBETCTBYIOUIMX 3a/1ad. B pe3ynbrare oOyuarommecs OBIIAJECBAIOT
pa3NMYHBIMH  METOAAMH  PEIICHUS PAlMOHANBHBIX, HWPPALMMOHAIBHBIX, ITOKA3aTEIbHBIX,
JOTapu(PMHUECKUX U TPUTOHOMETPUYECKHX YpaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXe 3a/ad,
copepkamux mapaMeTpsl. [lomydeHHBIC yMEHHs MIMPOKO HCIIOJIB3YIOTCS MPU HMCCIICAOBAHUU
(GyHKIMH ¢ TOMOIIBIO TPOU3BOIHON, TPU PEILICHUH MPHUKJIAIHBIX 3a/1a4 U 33]a4 Ha HaXOXKICHHE
HanOOJIBIINX ¥ HAMMEHBIINX 3HAYeHUH QyHKIMU. J[aHHas copeprKaTenbHas IMHUS BKIIOYAeT B
ce0s1 Takke (GOPMHUPOBAHWE YMEHHUH BBIIOJHATH PACUETHI MO (opMysnaM, MpeoOpa3OBaHUS
palMOHANBHBIX, HPPAIIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHUH, a TaKXkKe BBIPAKEHUH,
coJepKalMx creneHn u Jorapudmel. brarogaps usyueHuro anredbpanmyeckoro marepuana
NPOUCXOMUT JalbHEWIIee pa3BUTHE AITOPUTMUYECKOTO W  aOCTPAKTHOTO  MBIIIJICHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKICHHH, pabOThl ¢ CUMBOJIbHBIMH
dopmamu, npescTaBIeHNS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHJIC PAaBEHCTB W HEPaBEHCTB.
Anrebpa npeanaraet 3QGeKTUBHbIC HHCTPYMEHTHI ISl peIIeHHs TPAaKTUYECKUX U €CTECTBEHHO-
HaYYHBIX 33J1a4, HATJIAJHO IEMOHCTPHUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKU.

CopepxarenbHo-MeTonuYecKass TUHUS «DYyHKIMM U TpadUKU» TECHO MEPEeryIeTaeTcs C
JIPYTUMH JTHHUSIMHA y4e0HOT0 Kypca, MMOCKOJIBKY B KAKOM-TO CMBICIIE 33a€T MMOCIIeIOBATEILHOCTD
u3ydeHuss MmaTtepuana. VI3ydeHwe CTEnmeHHOH, IOKa3aTelIbHOMW, JIOrapu(PpMUYECKONH U
TPUTOHOMETPHUECKUX (DYHKIIUH, UX CBOWCTB U rPaPUKOB, UCTIOIB30BaHUE QYHKITUH 1JIs pEIICHUS
3aJa4 U3 IpYrux yuyeOHbIX MPEAMETOB U peaIbHON KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM
AQHAJIM30M, TaK U C pEIICHIEeM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 00JIbIII0e BHUMAHUE YICISIETCS
(GhOpMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYIIAMU 3aBUCUMOCTH MEX]TY Pa3THUHBIMH BETHUYNHAMH,
HCCJIEIOBATh IMOJY4YEeHHbIE (YHKIMH, CTPOUTh MX Tpaduku. MaTepuan 3Toil coaeprkareiabHON
JIMHUU HallEJIeH Ha pa3BUTHUE YMEHHUI 1 HABBIKOB, MO3BOJISIIOLIUX BhIpAXXaTh 3aBUCUMOCTH MEKTY
BEJTMYMHAMU B PA3IMYHON GopMe: aHAIUTUUECKOU, rpadudeckoi u cioBecHo. Ero n3yuenue
CIOCOOCTBYET PAa3BUTHIO AITOPUTMHYECKOTO MBIIIICHUS, CIHOCOOHOCTH K OOOOIICHHIO |
KOHKPETH3aIlUH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas JuHUs «Hagana mMaTreMaTH4eCKOTrO aHajanu3a» MO3BOJSET CYIIECTBEHHO
pacIIUPUTH KPYT KaK MATEMATHUECKUX, TaK U MIPUKIAIHBIX 32/1a4, TOCTYITHBIX 00YJIarOIIUMCS, TaK
KaK y HHMX MOSIBJISIETCS BO3MOKHOCTH CTPOUTH I'padUKH CIIOKHBIX (QYHKIMHA, ONpEeneisTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUCHUS, BRIYUCISTH IUIOMAIN GUTYp U OOBEMBI Tel, HAXOAUTh
CKOPOCTHM W YCKOpEHHMs TmpoueccoB. J[laHHasg coxaepxaTenbHasi JIMHHUS OTKPBIBAE€T HOBBIE
BO3MO>KHOCTH [TOCTPOEHMSI MATEMaTUUECKUX MOJEIIEN pealIbHbIX CUTYalUH, T03BOJISIET HAXOAUTH
Haujay4yllee pelIeHuEe B NPUKIAJAHBIX, B TOM YHCIE COLHUAIBHO-DKOHOMMYECKHUX, 3aJadax.
3HAaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YEeCKOrO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,



(opMaTbHO-JIOTHYECKOT0 ¥ KPEaTUBHOTO MBILIUICHUS, ()OPMHUPOBAHUIO YMEHHH pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M HcKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYYCHHBIX B XOJ€ Pa3BUTHS MAaTEMAaTWKH KaK HAyKd, U 00 uX
aBTOpAX.

CopneprxaTenbHo-MeTOANYECKast TMHUS «MHOXKECTBa U JIOTMKa BKIIIOYAET B CE0sI 2JIEMEHTBI
TEOPUM MHOXECTB M MATEMaTUYECKOM JIOTMKU. TeOpeTHKO-MHOKECTBEHHBIEC IIPEICTaBIICHUS
IIPOHM3BIBAIOT BECH KYPC IIKOJIBHOM MaTeMaTHKH U IIPeJ1aratloT Hanbosee yHUBepCalbHbIN A3bIK,
OOBEIMHAIOMNN BCE pa3fenbl MaTeMaTHKH M €€ NPUIOKECHUH, OHHM CBA3BIBAIOT pa3HbIC
MaTEeMAaTUYECKUE IHMCLUUIUIMHBI U HMX INPWIOKEHH B equHoe nenoe. [loaToMy BaxHO narthb
BO3MOXHOCTh OOyyaromemycss MOHUMAaTh TEOPETHKO-MHOXKECTBEHHBIH S3bIK COBPEMEHHOMU
MaTEMAaTHKHU U UCIIOJIB30BATh €T0 I BBIPAXKEHUs CBOMX MBICJICH. /IpyrMM BakKHBIM NIPU3HAKOM
MaTeMaTHKH KaK HAyKH CJIeIyeT NpPU3HATh CBOWCTBEHHYIO €M CTpPOrocTb OOOCHOBaHUH H
CJIEOBAHKME ONPEICIEHHBIM IIPAaBUIAM MTOCTPOCHMS JOKA3aTENbCTB. 3HAKOMCTBO C JIEMEHTAMU
MaTeMaTHYECKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHUS O0yYaroImuxcs,
IIO3BOJISIET UM CTPOUTH CBOU PACCYKJICHMsI HA OCHOBE JIOTHYECKUX IPaBUIl, GOPMUPYET HaBBIKU
KPUTHYECKOI'O0 MBIIUICHHUS.

B yue6HOM Kypce «AnreOpa u Hayalia MaTEeMaTHYECKOTO aHAJIN32» MIPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICTHUPOBAHUS, KOTOpPbIC MPHU3BaHBl CIOCOOCTBOBATH (HOPMHPOBAHUIO
HAaBBIKOB ITOCTPOCHUA MOHeHeﬁ PCaJIbHBIX CHTyaHHﬁ, HCCIIEA0BAaHUA 3TUX MOI[CHCﬁ C IOMOIIIBIO
ammapara ajareOpbl ¥ MaTeMaTHYeCKOTO aHalHu3a, WHTEPIPETAIUH TOJTYYCHHBIX PE3YJIbTaTOB.
Takue 3agaHus BIUIETEHBI B KaXIbIH M3 PA3[eJIOB IPOrpaMMBbl, ITOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIUPOKO HCIONB3YeTCs IS pEIIeHUs NMPHKIAAHBIX 3aaad. [lpu pemeHun
PCATBHBIX MPAKTUYCCKUX 3a/1ayd 06yqa101uﬂec;1 Ppa3sBUBArOT HaGHIO,Z[aTeHBHOCTB, YMCHHC HAXOAUTH
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIb30BaTh aHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBAThH
npobnemy. JlestenpHOCTP 1O (OPMHUPOBAHMIO HABBIKOB PEIHICHUS MNPUKIAAHBIX 3a71a4
OpraHu3yercsi B TIpolecce H3y4YeHHsS BCeX TeM Y4eOHOro Kypca «Aurebpa W Hauana
MaTEeMAaTHYECKOTO aHAITN3ay.

Ha usydenne yueOHOTO Kypca «Anredpa u Hayalla MaTeMaTHUYeCKOTO aHATN3a» OTBOIUTCS
272 gaca: B 10 xmacce — 136 gacos (4 gaca B Heziento), B 11 kimacce — 136 yacoB (4 4aca B HEJIEIIO).

COJEP)KAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BLIYUCICHUSA

Pannonanbubie yncina. OOBIKHOBEHHBIE U JECSITHYHBIC TPOOH, MPOLEHTHI, OECKOHEYHBIC
nepuouieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB JUIsl PEIIeHUs] TPUKIIAJIHBIX 3a7a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW U peabHOM KU3HU.



JelictButenbHble Yncia. PanroHaabHbIE W HMppalMOHAIBHBIC YHCIa. ApupMETHUYESCKHE
omnepanuuy ¢ JCUCTBUTEIbHBIMU 4YHMCIaMU. MOIyib NEMCTBUTENIHHOTO YHCIIA U €r0 CBOMCTBA.
[MpuGnmxEHHbIE BBHIYMCICHUS, TPAaBWIA OKPYIJICHHMSA, NPUKHIKA U OLEHKa pe3ysbraTa
BBIYMCIICHHH.

Crenens ¢ 1nensiM nokazateneMm. bunom Herotona. Mcnonbs3oBanue noaxossimeid Gopmel
3allucu ,Z[GﬁCTBHTG.HBHBIX HUCCIT IJIA pemeHml HpaKTI/I‘IeCKI/IX 3a1a4 U HpGI[CTaBJIeHI/IH JAHHBIX.

Apudmerndeckuil KOpeHb HaTypabHOW CTETIEHU U €r0 CBOMCTBA.

Crenenpb ¢ panuoOHAIbHBIM IOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JEUCTBUTEIbHBIM
IOKa3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHUHbIE U HATypaJIbHBIE JTOTapH(PMBI.

CuHyc, KOCHHYC, TAaHT'€HC, KOTAHT'€HC YHCJIOBOI'O aprymMeHTa. APKCHUHYC, apKKOCHUHYC U
apKTaHT'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUs1 1 HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHBIE NpeoOpa3oBaHUSA. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCHIIbHBIE YpaBHEHUSI U YpaBHEHUSA-CIIeCTBUSA. HepaBeHCTBO, pelieHre HepaBeHCTRA.

OCHOBHBIE METO/IbI PELICHMSI LENIbIX U JPOOHO-PALMOHAIBHBIX YPABHEHUN M HEPAaBEHCTB.
MHoOrousaeHsl OT OAHOU NIEPEMEHHON. /le1eHne MHOTOWIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. MHorousensl ¢ nienasiMu ko3 dunrertamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIIUX CTEIEHU U KOPHHU.

Wppannonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHAIBHBIX YPAaBHEHUH.

[lokazarenbHble ypaBHEHUs1. OCHOBHBIE METO/ABI PELIEHUS I0KA3ATEIbHBIX YPaBHEHUH.

[IpeobpazoBanue BEIpaKEHHMA, COAEPIKALINX JTOTAPU(PMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHbIE METOABI peIIEeHUs Jiorapu(pMUUECKUX
YpaBHEHUM.

OcHoBHBIE TpHUroHOMeTpHueckue (opmyisl. I[IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BbIpaXXEHUM. Perenre TpuroHoMeTpuyecKux ypaBHEHUM.

Pemienne cucrteM JMHEWHBIX ypaBHEHUU. Marpuiia CHUCTEMbl JMHEWHBIX YpaBHEHHIA.
Onpenenurenb MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICI W CBOWMCTBA, BBIYHCICHUE
€ro 3Ha4YCHMs, MPUMEHEHUE OIpPEACIUTENs I PEUICHUsS CUCTEMbl JIMHEHHBIX YpaBHEHUM.
Pemienne npukiIagHbIX 3a7ad C MOMOUIIBIO CHCTEMBI JIMHEHHBIX YypaBHeHUiU. MccinemoBanue
IIOCTPOEHHOM MOJIEIH C TIOMOILIBIO MATPHUILL U OIIPEIETIUTENICH.

ITocTpoeHre mMaTeMaTU4ECKUX MOJCIIECH pealbHOM CUTyallMM C IIOMOIIBIO YPaBHEHHUU U
HepaBeHCTB. [[puMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3a7a4 U 3a1a4

U3 PA3IUYHBIX 00JIaCTel HAYKU U peabHON KU3HH.

DOyHKUUM 4 rpadpuku



@OyHKIMA, cnocoObl 3amaHus (GyHKIUMUA. B3ammHo oOpatHbie ¢yHKIMu. Kommosumus
byakuuii. ['paduk Gyakun. DnemenTapHbie peodpazoBanus Tpad@uKoB G YHKIIHA.

OO6nacth onpeneneHuss 1 MHOKeCTBO 3HadeHu pynknuu. Hymu ynkmuu. [TpomexyTku
3HaKonocTostHCTBA. YETHbIe M HeuéTHble QyHKuuU. Ilepmonmueckue ¢ynkuuu. ITpomexyTku
MOHOTOHHOCTH (PyHKIMU. MakcUMyMbl U MUHUMYMbI pyHkuuu. Haunbonbliee 1 HauMeHbIIee
3HaYeHUs (PYHKIIMU Ha IPOMEXYTKE.

Jlunelinasi, KBapaTUYHast U APOOHO-JIMHEHHAA QYHKIIUH. DIeMEHTapHOEe UCCIICOBAaHHUE
MOCTPOEHUE UX TPaUKOB.

CreneHHast (yHKIMS C HATYpaJbHBIM W IIEJIBIM TIOKaszareneM. EE cBoicTBa U rpaduk.
CgoiicTBa ¥ rpaduK KOpHS N-OM CTENEHU Kak (PYHKIIMA OOpATHOM CTETNEHU C HATYpaIbHBIM
MOKA3aTeJIeM.

[oka3zaTtenpHast u norapudmuyeckas GyHKIMU, UX CBOMCTBA U Tpaduku. Mcrnonb3oBanue
rpauKkoB PyHKIUH 1T pEIICHUS] ypaBHCHU.

TpuronomeTrpuyeckass OKPYKXHOCTb, ONpEIEICHUE TPUTOHOMETPHUUECKUX  (DYHKIUN
YUCJIOBOT'O apryMEHTA.

OyHKIMOHATbHbBIE 3aBUCMOCTH B PeajibHBIX Mpoleccax U siBieHusX. [ paduku peaabHbIX
3aBUCHUMOCTEMN.

Havana MaTeMaTH4eCKOro aHAJIM3a

ITocnegoBaTeIbHOCTH, CIIOCOOBI 3a4aHMs ITOCIeN0BaTEILHOCTEH. MeTo MaTeMaTHYECKOM
WHAYKIIMKM. MOHOTOHHBIE M OTpaHWYEHHBIE MMOCIEAOBATENbHOCTH. MCTOpHs BO3ZHUKHOBEHUS
MaTEMATHYECKOr0 aHAJIN3a KaK aHalIn3a OECKOHEYHO MajbIX.

Apudmerndeckass M TeOMETpHYECKas  Mporpeccuu. beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH MeOMETPUYECKONW MPOTPECcCHH.
JIuHEeHBII M SKCHOHEHUHMAIbHBIM pocT. Yucno e. @opmyna CIHOXKHBIX ITPOIIEHTOB.
Hcnonbp3oBanue nporpeccuu sl pelieHus pealbHbIX 3a/1ay MIPUKIAJHOTO XapakTepa.

HenpepoiBable GpyHKINMYN 1 BX cBoiicTBa. Touku pa3peiBa. ACUMOTOTHI TpadUKOB GYHKIUHA.
CgoiicTBa (hyHKIIMI HEMPEPHIBHBIX Ha OTpe3Ke. MeToa MHTEPBAJIOB JIJISl PEIICHUS HEPaBEHCTB.
[IpumMeHeHne CBOWCTB HENIPEPBIBHBIX (DYHKIIMN JJIs1 pEILICHHs 3a/1a4.

[lepBas u BTOpas npousBoaHble PyHKIUU. Onpenenenue, reoMeTpUIecKuii 1 PU3nUeCcKuit
CMBICJI IPOU3BOIHOM. Y paBHEHHUE KacaTeIbHOH K TpaduKy QyHKIIUH.

[Tpoun3BoHBIC dJIeMeHTapHBIX (YHKIUH. [Ipor3BOIHAS CYMMBI, TPOU3BEICHHUS, YaCTHOTO U
KOMITO3HITNH ()YHKITHH.

MHoxkecTBa M JIOTHKA
MHOeCTBO, Olepaly HajJl MHOXECTBaMU M UX CBoWcTBa. Jluarpammel Ditnepa—BeHHa.

IIpuMeHeHrEe TEOPETUKO-MHOXKECTBEHHOIO allrapara JUuisi ONMCAaHUS PEaJIbHBIX IPOLIECCOB U
SIBIICHUM, TIPU PEIICHUH 3a/1a4 U3 JPYTUX YU4EOHBIX MPEAMETOB.



Omnpenenenne, TeopeMa, CBOHCTBO MAaTEMaTHIECKOr0 00BEKTa, CIICICTBUE, TOKA3aTeIbCTBRO,
PaBHOCHIIbHBIC YPABHCHHS.

11 KUIIACC

Yuciia 1 BIYHMCICHUSA

Hartypaneuble u uensie uucna. [IpuMeHeHHMe NPHU3HAKOB JEIMMOCTH LEJbIX YHUCEN,
HanOospmmi obmuid aenurens (nanee — HOJl) u naumenbinee obmiee kpatHoe (naee — HOK),
OCTaTKOB 10 MOAYJIIO, alropuT™Ma EBKina s pemenus 3ajad B LENIbIX YUCIaxX.

KommuiekcHple uymcna. AnreOpandeckass W TpPUTOHOMETpHYEcKass (OpPMBI  3arUCH
KOMIUIEKCHOTO uucia. ApupMeTHieckre onepanu ¢ KOMIUIEKCHBIMU 4uciaamu. M3o0paxenue
KOMIUIEKCHBIX YHMCE HAa KOOpAMHATHOU miockoctu. @opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOTO uucia. llpuMeHeHne KOMITJIEKCHBIX 4YHCeN JJisl pelleHus] (U3HUECKUx u
FEOMETPUUECKUX 3a/au.

YpaBHeHUsS M HEpaBEHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ " HCPABCHCTB. PaBHOCHIIBHBIE CUCTEMBI M CHCTEMbI-
CJIICACTBUA. PaBHOCHIBHEBIE HCPAaBCHCTBA.

OT0op KOpHEW TPUTOHOMETPUYECKUX YPAaBHEHHH C IOMOIIBIO TPUTOHOMETPHUECKOM
OKPY’KHOCTH. Pelrenne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OcCHOBHBIE METO/IbI PEILICHHUS TOKA3aTeNbHBIX U JOrapu(MUUECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PELICHUSI UPPALIMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U COBOKYITHOCTEH PAllMOHANIbHBIX, UPPALIMOHATIBHBIX,
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YpaBHEHHIA.

VYpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C ITapaMeTPaAMHU.

[IpumeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKHX 3a1ad U
3aJa4 M3 pazNUYHbIX oO0NacTell HayKd M pealbHOW >KWU3HM, HMHTEPHpPETAIUsl IMOJY4EeHHBIX
pe3yabTaTOB.

DOyHKUUM U rpapuku

I'padux xommozuuu Qyaknuii. ['eomerpuueckue obpa3bl ypaBHEHHI W HEpaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, X CBOHCTBA U TPaPUKH.

I'paduueckue MeTOABI pelieHHs ypaBHEHUN U HEpaBeHCTB. I paduueckue METO b pelIeHUS
3a[a4 ¢ mapaMeTpamH.



Hcnonb3zoBanne rpadukoB (GYHKIMHA Ui MCCIEIOBAHUS IPOIIECCOB W 3aBHCHUMOCTEH,
KOTOpBIE BOHUKAIOT MPU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hauyana MmaTeMaTH4eCKOT0 aHAJIM3a

[TpumeHeHre NPOU3BOAHOMN K MCCIIEOBAaHUIO (PYHKIIMI HA MOHOTOHHOCThH U 3KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHbBIIIET0 3HAYCHU I HEeTIPephIBHOW (DYHKIIMK HA OTpE3Ke.

IIpuMeHeHre TPOU3BOMHOM JUIsI HAXOXKIEHUS HAWIY4dlIero peLIeHUs B IMPUKIAJHBIX
3aayax, s OMpeJeNieHHsT CKOPOCTH M YCKOPEHHUs Ipoliecca, 3aJaHHOTO (OpMyIIoN win
rpaguKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMEpBOOOpa3HbIX. [lepBooOpa3HbIe 3JIeMEHTapHBIX
¢ynkuunii. [IpaBuia HaxX0XKAEHUS TIEPBOOOPA3HBIX.

Hurerpan. I'eomeTprdeckuil cMbICI MHTErpajia. BeluuciaeHne onpenenéHHoro UHTerpana
o ¢popmyne Hprorona-JleitOnuia.

[IpumeneHue wuHTerpajga i HAXOXKIEHUS IUIoUIafed IIocKuX ¢uryp u oO0OBEMOB
F€OMETPUYECKUX Tell.

[Tpumeps! pemennii qudpepeHInaTbHBIX ypaBHEHUH. MaTeMaTHYeCKOe MOJIEITUPOBAHHE
peabHBIX MPOIECCOB C MOMOIIBIO TU(PepeHIINATbHBIX YPAaBHEHUH.

HJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMS YYEBHOI'O KVPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTh  TPAKAAHCKON MO3UIMM  OOYyYaroIIerocss Kak akTHBHOTO H
OTBETCTBEHHOTO 4YJICHa POCCHUIHCKOr0 OOILECTBA, MPEICTaBIEHHE O MaTEMAaTHUYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBIEHUH, NpPOLEAyp TIpakJIaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHI M APYroe), YMEHHE B3aMMOACHCTBOBATH C COLMAIBHBIMA HHCTUTYTAaMH B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUCHUEM;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKOW MACHTUYHOCTH, YBAKEHUS K MPOIUIOMY H
HACTOSIIIEMY POCCHMCKOM MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHXKEHHSIM POCCUHCKHX
MaTeMaTUKOB M POCCUKMCKON MaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE ITUX JOCTHUKEHUN B

JIpYTUX HayKax, TEXHOJIOTUSAX, chepax SIKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HAHHWE JYXOBHBIX IIEHHOCTEW  pPOCCHHCKOr0  Hapoaa, Cc(HOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEJCHHS, CBI3aHHOTO C MPAKTHYECKUM MPHUMEHEHHEM
I[OCTI/I)KGHI/Iﬁ HAayKH W JACATCIBHOCTBIO y‘{éHOI‘O, OCO3HAaHHUC JIMYHOT'O BKJIada B IOCTPOCHHC
YCTOMYHBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHMSL:

JCTETUYECKOE OTHOILEHUE K MUPY, BKJIIOYask 3CTETUKY MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4, PEHICHUH, pacCyKIACHUH, BOCIPUUMYMBOCTD K MAaTEMaTHUYECKHM AaCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

C(l)OpMI/IpOBaHHOCTB YMCHUSA MPUMCHATb MAaTCMATUYCCKUC 3HAHUSA B UHTCPECAX 3J0POBOTO
u Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (310pOBOE
nUTaHue, cOATAHCUPOBAHHBIN PEXXUM 3aHATHH M OT/AbIXA, peryispHas (pU3nuecKasi akTUBHOCTB),
(du3nIecKoe COBEPIICHCTBOBAHUE MPH 3aHITUSIX CIOPTHBHO-03/I0POBUTEIBHON JESITEThHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHME IIEHHOCTH TPYIOJIOONS, HHTEPEC K Pa3iIu4HbIM cdepam
npoecCHOHATBHON NEATENBHOCTH, CBSI3aHHBIM C MaTEMAaTHKOM M €€ MPHIOKCHUSMH, YMEHHUE
COBEpIIAaTh OCO3HAHHBIA BBHIOOP Oyaymield mnpodeccud M Pearu30BbIBATH COOCTBEHHBIE
KM3HEHHBIC IUIaHBI, TOTOBHOCTH M CHOCOOHOCTh K MAaTeMaTH4ecKoMy OOpa3oBaHHIO U
camM000pa30BaHUIO Ha MPOTHKEHUH BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
NPaKTHYECKHX 3a]ad MaTeMaTHYeCKOIl HalpaBJICHHOCTH;

7) IKOJIOrH4eCcKOro BOCIIMTAHUS:

c(hOPpMUPOBAHHOCTh DKOJIOTHYECKON KYJIbTYpbl, ITOHUMAHHUE BIHMSHUS COLUAIBHO-
HKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpebl, OCO3HAHUE
I00aTBHOTO XapaKTepa HKOJIOTHYECKUX MPOOIIeM, OpUEHTAITUS Ha TPUMEHEHUE MaTEeMaTHIECKUX
3HAHUH 115 pelIeHus 3a7a4 B 00J1aCTH OKPYKAIOIEel Cpe/ibl, ITAaHUPOBAHUE TIOCTYITKOB U OIICHKH
MX BO3MOKHBIX MOCIIEICTBUM VISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh ~ MHUPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOIECTBEHHOM MPAKTHKH, MOHMMaHHE MaTeMaTUYECKONl HayKu Kak cdepsl
YEJIOBEUECKOM NESITeIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAUMMOCTHU JUISl PA3BUTHS IIUBUIIU3ALINH,
OBJIaJICHHUE SI3bIKOM MaTeMaTHKH M MaTeMaTUYeCKOM KyJIbTypOi Kak CpeICTBOM MO3HAHUS MUDA,
TOTOBHOCTb OCYHIECTBIISITh IPOCKTHYIO U UCCIIEIOBATENbCKYIO NEATEIbHOCTh HHAUBUAYAIbHO U
B IpyIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI



Ilo3HaBaTe/IbHBbIEC YHHBEPCAJIbHbIE YUeOHbIE 1elCTBHS
ba3oBble Jlornyeckue 1ecTBUA:

BBIABIISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKKM MaTeMaTHUECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH  OMPEICNICHUS  MOHSITHIA,
yCTAQHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCU(PUKAIMM, OCHOBAaHMA [UIg OOOOLICHHUS H
CpaBHEHUs, KPUTEPUU ITPOBOJMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OPMYIUPOBATH M MPEOOpPa3OBBIBATh CYXKIEHUSA: YTBEPAUTENbHbIE U
OTpHULATENIbHbIE, €AMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpeuHs B (haKTax,
JaHHBIX, Ha6JIIOI[eHI/I$IX )41 YTBCPIKIACHUAX, npeajiaratb KpUTCpUun JJISL BBISIBIICHUA
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

JIeTIaTh BBIBOJBI C HCMOJB30BAHMEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEP)KIEHUH (IIPSIMBIE U OT
IPOTUBHOI0), BBICTpAaUBaThb AapryMEHTAllMI0, NPUBOAUTH NPUMEPBl U  KOHTPIPHUMEPHL,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJBI;

BBIOMPATH CIIOCO0 pereHus yueOHOM 3a/1au (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpATh HaNOOJIee MOIXOASIIINHI ¢ YIETOM CaMOCTOSITEIBHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble ucciiefoBatTe/IbLCKHe JeiicTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATENbCKUI MHCTPYMEHT MO3HAHUsA, (POpMyTupoBaTh
BOIPOCHL, (UKCUPYIOIINE NPOTUBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(opMHpOBATH TUIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MO3ULIMIO, MHECHHE;

MPOBOJIUTh  CAMOCTOSITEIHHO  CIUIAHMPOBAHHBIA  DKCIIEPUMEHT, HCCJIEAOBAaHHE TI0
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIIECCAa, BBISIBICHUIO
3aBUCUMOCTEHN MKy 00bEKTaMU, IBJICHUSIMH, ITPOIIECCAMH;

CaMOCTOSITENILHO (hOPMYJIMPOBATh OOOOIICHHS M BBIBOBI IO PE3yiIbTaTaM MPOBEAEHHOTO
Ha6J'IIOI[eHI/I$I, HUCCICOOBaHUsA, OICHUBATh ,Z[OCTOBepHOCTB HOJ'IyLIeHHBIX pe3y.HI>TaTOB, BBIBOJIOB U
00001IeHN;

IMPOrHO3UPOBATH BO3MOXKHOC PA3BUTUC MPOLECCA, a TAKIKC BbIIBUTATh INPCAIIOIOXKCHUA O
€T'0 pa3sBUTUHU B HOBBIX YCJIOBHIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH Je(OUIUTHI HH(OOPMAIUH, JTaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha BOIIPOC U IS
pelieHus 3a1a4u;

BBIOMpaTh MHGOpPMAIMIO M3 HCTOYHMKOB  pA3jIMYHBIX THIIOB, aHAJIU3UPOBATh,
CHUCTEMATH3UpPOBaTh M HHTEPIPETUPOBATH HMH(DOPMALMIO pPA3JIMYHBIX BHIOB H  (QopMm
[IPE/ICTABIICHHS,;



CTPYKTYpUPOBaTh HH()OPMAIIHIO, TIPEACTABIAT €€ B Pa3IMYHBIX (POpMax, WILTIOCTPUPOBATH
rpapuvecKu;

OLICHUBATh HAAE&KHOCTh HMHPOpPMAIMM IO CAMOCTOSTEIbHO CGHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbIE 1elicTBUSA
Oomenue:

BOCIIPHHUMATh U (OPMYIMPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMH
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHMS B YCTHBIX M IHCHhMEHHBIX
TEKCTax, AaBaTh MOACHEHUS 110 X0y PELICHUS 3a/1a4l, KOMMEHTHPOBATh IIOJy4YEHHBIN PE3yNIbTaT;

B XO7i¢ OOCY)XJIECHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TE€Mbl, MPOOIEMBI,
pemaeMOI‘/'I 3aa4yu, BBICKA3bIBATbL WJCH, HALCJICHHLIC HAa IMOHNCK PCHICHUA, COIMMOCTABJIATH CBOU
CYXJICHUSI C CY)KACHUSMHU JPYTUX YYaCTHUKOB JHMAiOra, OOHApYXHBATh Pa3jMyle M CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMyIHPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

NPEACTABISTh PE3YJAbTAThl PELICHUS 3a7aud, SKCIEPUMEHTA, HCCIEAOBaHUS, IPOEKTa,
CaMOCTOSITENILHO BHIOMPATh (hOpMaT BBICTYIIJICHUS ¢ YUETOM 3aj1ad IPE3eHTALMU U 0OCOOEHHOCTEN
ayJIUTOPHHU.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranmsanms:

COCTaBJIATh IUUIaH, aJTOPUTM pEIIeHMs 3aJayd, BbIOMpaTh CHOCOO pelieHus ¢ y4€ToM
UMEIOIINXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTEJJICKT:

BJIaJICTh HABBIKAMU IT03HABATEIbHON pedIeKCHU KaK OCO3HAHUS COBEPIIIAEMBIX IEHCTBUN U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAETh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
[IpolLiecca U pe3ynbTaTa peleHrus MaTeMaTUIeCKON 3a1a4u;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUU 3a]a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HalJJCHHBIX OLINOOK,
BBIIBJIEHHBIX TPYAHOCTEN;

OLICHUBATb COOTBCTCTBUC PC3yJibTaTa LICJIN U YCIIOBUAM, 0OBACHATH MMPUYUHBI JOCTUKCHUA
WM HCAOCTHUIKCHUA PC3YJIbTATOB ACATCIILHOCTHU, HAXOAUTH OH_II/I6Ky, JAaBaTb OILICHKY

MpUOOPETEHHOMY OTIBITY.

CoBMecTHas HEeATECJIBbHOCTD:



HNOHMMAaTh M UCIIOJIB30BATh MPEUMYIIECTBA KOMAHJHON M MHIUBHIYaIbHONH PaOOTHI MpH
pemieHnH y4eOHBIX 3a7ad, TNPUHAMATH IeJdb COBMECTHOH JESTeNbHOCTH, IIAaHUPOBATh
OpraHu3ali0 COBMECTHOM pPabOTHI, pacrpenensaTbh BUIbI paboT, JOrOBapHBATHCs, OOCYXIATh
MpoIIeCcC U Pe3ynbTaT paboThl, 00001IaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBLIX (hopmax paboThl (0OCykIeHHs, 0OOMEH MHEHHM, «MO3TOBBIC
HITYPMBI» ¥ HHBIE), BBITTOJIHATH CBOIO YaCTh paOOTHI U KOOPAUHUPOBATH CBOU JCHCTBUS C APYTUMH

YJIeHaMH KOMAaHJbl, OIICHUBAaTh KAauyeCTBO CBOETO BKJIaJa B OOMIMKA TMPOIYKT IO KPHUTEPHUSM,
c(hOpMYyIMPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy oOydyenus B 10 kiaacce oOydaromuiics MOMYyYUT CIEAYIOUIUE IPEIMETHbIC
pe3yabTaThl O OTAENbHBIM TeMaM padoueil mporpamMMbl yuyeOHOro Kypca «Amnredpa W Havasna
MaTEMaTHUYECKOT0 aHaJIN3a:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEPHPOBATH MOHATUSMH: PAIlMOHAIIEHOE YMCII0, OECKOHEYHAs MepHoanYecKast
NpoOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCUCTBUTEIHHBIX

YuCceii, MOAYJIb I[CﬁCTBPITCJ'II)HOFO qucia,

IPUMEHSATH IPOOH U MPOLEHTHI I PELICHUs MPUKIATHBIX 3a/1a4 U3 PA3JIUYHBIX OTpaciel
3HAHUU U PEAIbHOU KU3HHY,

OPUMEHATh NPUOTMKEHHBIC BBIYMCICHUS, MpaBUJA OKPYIJICHUS, MPHUKHIKY U OLECHKY
pe3yJibTaTa BIYUCIICHNN;

CBOOOJIHO OIEPUPOBATh IMOHSATHEM: CTENEHb C IEJIbIM II0Ka3aTeJIeM, HCIOIb30BaTh
MOAXOAAIIYI0 (OopMy 3amucu JEHCTBUTEIBHBIX YHUCEN JJIS PEIICHUs MPAKTHYECKUX 3a7ad U
MIPEJICTABICHUS JaHHBIX;

CBOOOHO OMEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYpPAJIbHOUN CTETICHU;

CBOGOI[HO ONCpUpOBaATh NOHATUCM: CTCTICHDb C PAllMOHAJIbHBIM ITOKA3aTCJICM;

CBOOOIHO ONEpPHPOBATh TMOHATHUSAMH: JOrapu(M 4dWCIA, JECATUYHBIE W HATypaJbHbIC
J0TapuQMmBbl;

CBOGOI[HO OICpHUpoOBaTh IMOHATHAMU: CHUHYC, KOCHHYC, TAHI'CHC, KOTAHI'CHC 4YHCJIOBOI'O
apryMeHTa;

OTIepUPOBATH MOHITUSIMU: APKCUHYC, ApPKKOCHHYC U apKTaHI'€HC YUCIOBOTO apryMEHTa.

YpaBHeHUS H HEPABEHCTBA:



CBOOOHO OMEpPUPOBATH MOHITUSIMU: TOXK/IECTBO, YpaBHEHUE, HEPABEHCTBO, PABHOCHIIbHbBIE
YpaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHSTh Pa3IUYHbIE METOJbl PELICHHUS pPAlMOHAIBHBIX M APOOHO-pAIlMOHATIBLHBIX
YPaBHEHUM, IPUMEHATH METOJI UHTEPBAJIOB JUIsl PEIICHUsI HEPAaBEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW NMEPEMEHHOM, MHOTOYJICH C
LeJbIMU K03()(PUIIMEHTaMU, KOPHU MHOTOUWIEHA, IPUMEHSATh JAEJICHUE MHOTOUIEHA Ha MHOTOYIEH
¢ ocTaTtkoM, Teopemy besy u TeopeMmy Buera [uis pelieHus 3anad;

CBOOOJHO OMNEpUPOBAaTH MOHATUSMH: CHUCTeMa JIMHEHHBIX ypaBHEHMH, MaTpuIa,
ONpEAEIUTENb MaTpULbl 2 X2 W €ro TIeOMETPUYECKHI CMBICI, MCIIONb30BaTh CBOMCTBA
onpenenuTens 2 X 2 uid BBIYUCICHUS €T0 3HAYEHUS, IPUMEHATh ONPEACIUTENN NI PEILICHUS
CUCTEMBI JIMHEHHBIX YPAaBHEHUN, MOJICIMPOBATH PEAJbHBIE CUTYallUH C IIOMOIIBIO CUCTEMBI
JUHEHHBIX YPABHCHMM, HCCIENOBaTh IIOCTPOCHHBIE MOJEINM C IOMOLIBI0 MAaTpHll H
OIIPEEIUTENECH, HHTEPIIPETUPOBATH IT0JYyYEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMU JJIS IPE0Opa30BaHUS BBIPAKECHUH;

BBIMOJIHATh ~ NPEOOpa30BaHMs  YHCIOBBIX  BBIPAKEHHUH, COAEPKAIIMX  CTEMEHU C
palMOHAIbHBIM IIOKA3aTEIIEM;

WCIIONIh30BaTh  CBOWCTBA JIOTapu(PMOB I  MPeoOpa3oBaHUs  JIOTapU(DMHUESCKUX
BBIPAXKEHUI;

CBOOOJHO  ONEpHpPOBAaTh  MOHATUSAMHU:  HMppAlMOHANbHbIE,  IOKa3aTelIbHbIE U
Jorapu(pMHUECKUE YpaBHEHHUsS, HAXOAUTh UX PELICHHs C MOMOIIbI0 PABHOCUIIBHBIX IEPEX0JI0B
WM OCYIIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpUTOHOMETpUYeckue  Qopmyiabl  ans  npeoOpa3zoBaHUsS
TPUTOHOMETPUUECKUX BBIPAKEHUN;

CBOOOJHO ONEpPUPOBATh IMOHATHUEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, MPUMEHSThH
HE00X0uMBbIe (POPMYITBI ISl pEILICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUH;

MOACIIUPOBATE PCAJIBHBIC CUTyallUM Ha S3bIKC anre6p1>1, COCTaBJISITb  BBIPAKCHUS,
YpaBHCHHUsA, HCPABCHCTBA 110 YCJIOBUIO 3aJayd, HUCCICAOBATbL IMOCTPOCHHBLIC MOACIU C
HCIIOJIb30BAHUECM allliapara anre6p1>1.

DyHKIUHA U TPa@UKH:

CBOOOJHO ONEpUPOBATh MOHATHAMM: (YHKLHUS, CHOCOOBI 3amaHUs (YHKIMH, B3aUMHO
oOparHble (QYHKUIUH, KOMMIO3UIUS (DyHKIUMH, rpaduk (yHKIHMH, BBIIOIHATH >JIEMEHTApHbIC
npeoOpa3zoBanus rpaduKoB PyHKIIHIA;

CBOOOZIHO ONEpPHPOBATH TMOHATUSMH: OOJACTH ONPEAENEHHS W MHOXECTBO 3HAYCHUH
byHKIMY, HYTH QYHKINHU, TPOMEXYTKH 3HAKOITOCTOSIHCTBA,;

CBOOOJHO OINEpPHPOBATh MOHATUSAMH: YETHbIE W HEUETHBIC (YHKUUHU, MEPHOAUYECKHE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (YHKUWH, MaKCUMyMbl M MHHUMYMbI (DYHKIIHH,
HauOoJIbllIee M HAUMEHbIIIee 3HaYeHNne (PYHKLIUU HAa IPOMEKYTKE;



CBOOOJHO OMEpUPOBATH MOHATUSAMU: CTEMEHHas (YHKIMS C HATypaldbHBIM U LEJIbIM
nokasaresnemM, rpaQuk cTerneHHOW (YHKIMU C HaTypalbHBIM U IIEJIBIM IOKa3zaTeneM, rpauk
KOPHSI N-Oi CTETNeHH KaK (YHKIIMHM OOpaTHOM CTENEHH ¢ HATypaIbHBIM MOKa3aTelieM;

ONEepUPOBATh MOHATUSAMH: JIMHEHHAsA, KBaJApaTH4Has W ApOOHO-THMHEHHAs (yHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPA(PUKOB;

CBOOOJHO ONEpUPOBATh MOHATUSMU: MMOKa3aTeiabHass U jorapudmuueckas QyHKIUH, UX
CBOWCTBA U IrpadUKH, UCIIOIB30BaTh UX I'padUKHU TS pEIIeHUs ypaBHEHUIH;

CBOOOJHO OIEPUPOBATH IMOHATUSMHU: TPUTOHOMETPHUYECKAsi OKPY)KHOCTb, OIpeIesiCHHE
TPUTOHOMETPHUYECKUX (DYHKIIUN YHMCIOBOTO apryMeHTa;

UCTIOJIb30BaTh Ipaduku (YHKUUN JUIS UCCIEIOBaHMS MPOIIECCOB M 3aBHCUMOCTEH IpH
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX NMPEIMETOB M PEalbHOM JKU3HU, BbIpaXaTb (hopMylamu
3aBUCUMOCTH MEXY BEJIMYNHAMY,

Hayana maTeMaTH4ecKoro aHajmsa:

CBOOOJHO ONEpPHPOBATh MOHATUSMH: apUPMETHUYecKas U TeOMETpHUYECKas MpPOrpeccHs,
0eCcKOHEeUHO yOBIBaIOIIasi FEOMETPUUECKasi MPOTPECCHs, TUHEHHBIN U YKCTIOHEHIIUAIBHBIA POCT,
(opMyna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

HCIIOJIb30BaTh IIPOIPECCUH IS PELICHMs] PEAJIBHBIX 3a]a4 IPUKJIAJIHOTO XapaKTepa;

CBOOOJHO  ONEpPUPOBATH  IMOHATUAMHU:  IOCIEAOBATENBHOCTb,  CHOCOOBI  3aJaHMs
IIOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE U OIPAaHUYEHHBIE II0CIIEI0BATEIbHOCTH, IOHUMAaTh OCHOBBI

3apOXKACHUA MaTEMATUYCCKOI'O aHaIM3a KaK aHaJin3a OCCKOHEYHO MaJlbIX;

CBOOOJTHO OTIEpUPOBATh MOHSATHSIMHU: HENpPEPhIBHBIC (DYHKIMH, TOYKU pa3pbiBa rpaduxa
(GYHKIIMH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJHO ONEpUpPOBaTh MOHATHEM: (YHKIMs, HENpepbIiBHAs Ha OTpe3Ke, HPUMEHSTb
CBOWCTBA HEMIPEPBIBHBIX (DYHKUUH JUIs peILICHHs 3aa4;

CBOOOJHO ONEpUPOBaTH TOHATHSAMM: TIepBasi W BTOpas MPOU3BOJAHBIE (DYHKIUH,
KacaresibHas K TpaduKy QyHKINN;

BBIUMCIISATH IPOU3BOIHBIE CYMMBI, TPOU3BEICHNUS, YACTHOTO U KOMITO3UIIUH JIBYX (DYHKIIUH,
3HATh IPOU3BOIHBIC AIEMEHTAPHBIX (PYHKLINIA;

HCITOJIH30BaTh TEOMETPUUECKUA M (PU3NUECKHUI CMBICI TIPOU3BOTHOMN ISl pEIICHUS 3a/1a4.
MHo:xecTBa U JIOTHKA:
CBOOOJTHO OTIEpUPOBATH MOHATHUSIMHU: MHOXKECTBO, OTIepaIliy HaJl MHOKECTBAMHU;

MCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JijIsl ONMCAHUs PeabHbIX MPOIIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX PEIMETOB;



CBOOOJHO OINEpPUPOBATH MOHATUSAMU: OIpeAeNieHHue, TeopeMa, YypaBHEHUE-CIIEJCTBUE,
CBOMCTBO MaTeMaTH4ecKoro oOO0BEeKTa, J0Ka3aTeIbCTBO, PAaBHOCHIbHBIE ypaBHEHUS U
HEpaBEHCTBA.

K xonmy oOyuenuss B 11 KJjacce oOydarOmMICS TOJYYUT CICAYIONIAE MPEIMETHBIC
pe3ynbTaThl MO OTIENBHBIM TeMaM pabodeil mporpaMmbl yuyeOHOro Kypca «Anredpa u Haudana
MaTEMaTUYECKOr0 aHAIN3a:

Yucia 1 BLIYMCJIEHUA:

CBOGOI[HO OHepI/IpOBaTI: IIOHATUAMMN . HaTypaJII:HOC n nciIo€ 4Yucio, MHO>KECTBA
HaTypaJbHBIX U LEJbIX YUCEN, UCIOJIB30BATh MPpU3HAKK AeauMocTH 1enbix yncen, HOJl n HOK
HaTypaJbHBIX YMCEN I PELICHUS 3a]a4, IPUMEHATh AIrOpUTM EBKINAA;

CBOGOI[HO OIICpHUPOBATH NOHATUCM OCTAaTKa 10 MOAYJII0, 3alIUChIBATH HATYPAJIbHBIC YHCJIa B
PA3JINYHBIX MMO3UIUOHHBIX CUCTCMAX CUUCIICHUSA,

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILIEKCHBIX
YHCcell, MPeICTaBIATh KOMIUIEKCHBIE YHCIIa B aireOpandeckoil U TPUTOHOMETpUUECKor (opme,
BBITIOJIHATH apU(PMETUYECKHE OTIEpallii C HUMHU U N300pakaTh Ha KOOPIMHATHOM MIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOGOI[HO OICpHUPOBATH INOHATUAMU: HUppanuOHAJILHBIC, IIOKAa3aTCJIIbHBIC u
HOFapH(bMquCKHG HCPABCHCTBA, HAXOJUTH UX PCHICHUSA C TIOMOIIBIO PABHOCUJIBHBIX IICPEXOJ0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pEeIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJHO OINEPHPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOXxoauMbIe (POPMYIIBI IJISl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIECTBUS, HAXOAUTh PEIICHUS] CUCTEMbI U COBOKYITHOCTEMN
palMoOHANBHBIX, MPPAMOHANBHBIX, IOKA3aTEIbHBIX U JIOTAPU(PMHUECKUX YpaBHEHHH W
HEPaBEHCTB;

pemath paldoOHAIbHbIE, UWpPpPAlMOHATIbHBIC, T[IOKa3aTelbHble, JOrapupMuyeckue u
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAILNE MOYJIN U TTapaMeTphI;

IPUMEHSATH rpaUuecKrue METO Il JJIsl pEIIeHUs] YpaBHEHUI U HEPaBEHCTB, a TAKXKe 3a1a4 C
napamMeTpamu;

MOACIINPOBATE PCAJIBHBIC CUTyallUM Ha S3bIKC anre6p1>1, COCTaBJISITb  BBIPAKCHUS,
YpaBHCHU, HCPABCHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3aa4u, UCCICA0BATH ITIOCTPOCHHBIC MOACIIN

C MCIIOJIb30BAaHHMEM arrapara aareOpbl, HHTEePIPETUPOBATh MOJYyYSHHBIH pe3ysbTar.

DyHKIUHA U TpaQUKH:



CTPOUTH TpadUKH KOMITOZUIMHU (PYHKIIUH C MOMOIIBIO 3JIEMEHTAPHOTO HCCIICIOBAHUS U
CBOMCTB KOMIIO3UITUHU ABYX (DYHKITUI;

CTPOHTH T€OMETpHUYECKHE 00pa3bl ypaBHEHNH M HEPABEHCTB Ha KOOPIUHATHOM IJIOCKOCTH;
CBOOOJTHO OTIEpUPOBATH MOHATUSAMHU: TPadUKH TPUTOHOMETPUICCKUX (YHKIIHIA,
NPUMEHATHh QYHKITMH JUT1 MOJICTTUPOBAHMS U UCCIICIOBAHUS PEATbHBIX TPOIIECCOB.
Hauajia MaTeMaTH4eCKOro aHAJIM3a:

UCIIONIb30BaTh TPOM3BOAHYIO ISl HCCIeAOBaHUS (QYHKIIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HaNOOJIbIIIee U HANMEHBIIIEeE 3HaYeHUS (PYHKIIMN HEMIPEPHIBHOM Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsI HAXOXKACHU S HAWTYUIIIEr0 PeIIeHHs B TPUKIIAIHBIX, B TOM
YHCIIEe CONNANTBHO-DKOHOMHYECKHX, 33/1a4aX, U ONPEICICHIs] CKOPOCTH M YCKOPEHUS po1ecca,
3aJaHHOTO (POPMYIION MK rpaduKOM;

CBOOOJHO ONEPUPOBATh MOHATHAMHE: TIEPBOOOpa3Has, ONpeeIEHHBINA HHTETPajl, HAXOIUTh
nepBOOOpa3HbIe 3JIEMEHTAPHBIX (DYHKIMH M BBUMCIATH HHTErpan mo (opmyne Hprorona-
Jletibunma;

HAXOJHUTh IJIOMAAH MIOCKUX (HUTYP U 0OBEMBI TEJ C TOMOIILI0 HHTETPAJIA;

UMETh TPEJICTABICHUE O MATEeMAaTHYECKOM MOJCIMPOBAHUHM HA TMPHUMEPE COCTABICHHS
muddepeHINaTbHBIX YpaBHEHUM;

peiiaTh MPUKIAAHBIC 3aJla4yi, B TOM YHCJIC COLUAIbBHO-3KOHOMUHNYCCKOIO U (1)I/I3I/I‘IGCKOI‘O
XapakTepa, CpeaACTBAMH MaTEMAaTUYCCKOTI'O aHaIn3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Ne HanmenoBanue pa3zneinos U TeM IpOrpamMMel
n/n

1 [ToBTOpeHue kypca 5-9 knaccon

[\

MHO)€eCTBO AEHUCTBUTENBHBIX Yncesl. MHOrowieHsl. PaninoHanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBl IMHENHBIX YPAaBHEHUN

@Oynkiun u rpapuki. CreneHHas QyHKINS C LETBIM IT0Ka3aTelIeM
Apudmernueckuil KopeHb n-oit creneHu. MppannonanbHble ypaBHEHUS
[TokazarenbHas pynkuus. [lokasarenbHble ypaBHEHUS
Jlorapudpmuueckas ynkuus. Jlorapupmudeckue ypaBHeHUS

TpuroHomeTpudecKue BEIPAKEHNS U YPABHEHUS

00 3 N L kAW

ITocnenoBarenbHOCTH U MPOTPECCUH

9 HenpepoiBabie pynkuuu. [IponzBoanas

10  TloBTopenue, 0600IICHNE, CHCTEMATU3AIINS 3SHAHUIA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC
No HanmenoBanue pa3zienoB v TeM NporpaMMbl
/I
1 HccnenoBanue GyHKIHA ¢ TOMOIIBIO IPOU3BOIHOM
2 [TepBooOpazHas 1 UHTETPAT
3 I'paduku Tpuronomerpuueckux GyHkiuid. TpuroHomerpuueckue HepaBeHCTBA
4 HppaunoHansHble, TOKa3aTeNbHbIC U JOrapu(pMUUECKUE HEPABEHCTBA
5 KomiiekcHble uncna
6 HatypanbHble u 1enble uncia
7 CucreMsl palliOHaNbHBIX, UPPALMOHAIBHBIX IOKA3aTEIbHbBIX U

Jorapu(pMUUECKUX ypaBHEHUN

KonuuectBo DnexTpoHHbIE (IUGPOBEIC)
4acoB o0Opa3oBaTeNibHbIE PECYPCHI
Bcero
4
20
12
15
10
18
22
10
20
5
136
KonunuecTtro DOnektpoHHbIe (IU(PPOBHIE) 0Opa3oBaTEIBHBIC
9acoB pecypcsl
Bcero
22
12
14
24
10
10
12



No HanmMeHnoBanue pa3iesioB U TEM IPOrPaMMbI KonunuecTtBo OnektpoHHbIe (IU(PPOBHIE) 0Opa3oBaTEIHHBIC

n/n 4acoB pecypcsl
Bcero
8 3ana4yu ¢ napameTpamu 16
9 [ToBTOpeHme, 06001eHNe, CUCTEMAaTH3AIUs 3HAHU I 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
IIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne Tema ypoka Konnuectso

n/n 4acoB

Bceero

1 BxosiHOM KOHTPOJIb 1
2 BxoiHOM KOHTPOJIb 1
3 IToBTOpEHME Kypca MaTeMaTUKH 5-9 KiiaccoB 1
4 IToBTOpEHME Kypca MaTeMaTUKH 5-9 KiaccoB 1
5 [[MHOK€eCTBO, ONEepaliy HaJl MHOKECTBAMHU U MX CBOMCTBA 1
6 Hwnarpammbl Diinepa-Benna 1
7 [IprMeHeHrne TeOpEeTUKO-MHOKECTBEHHOTO alnapara JJis peleHus 3a1a4 1
8 Parnmonanbubie yncia. OOBIKHOBEHHBIE U IECTUYHBIE IPOOU, TIPOLIEHTHI, OECKOHEYHBIE TEPUOANYECKIE podu 1
9 [Tpumenenue apoOeit 1 MPOIEHTOB JUIS PEIICHHS PUKIIAIHBIX 33134 1
10 JlelicrBuTenbHBIE Uncaa. PanioHanbHble U HppalliOHAJIBHBIE YUCIIA 1
11 Apudmernueckue onepanum ¢ AUCTBUTEILHBIMI YUCIAMH 1
12 Moaynb AENCTBUTENBHOIO YMCIIA U €70 CBOMCTBA 1
13 [puOmmxEHHBIC BHIYMCICHUS, IPaBUIIAa OKPYTIICHUS, TPUKHJIKA U OL[CHKA Pe3y/IbTaTa BHIYUCICHUN 1
14  OcHOBHbIE METO/IbI PEIICHHUS LENBIX U APOOHO-PAlMOHATIBHBIX YPaBHEHUN 1 HEPABEHCTB 1
15  OcHOBHbIE METO/IbI PEIICHHUS LENBIX U APOOHO-PALlMOHATIBHBIX YPaBHEHUN U HEPABEHCTB 1
16 ~ MHorousneHsl OT OJJHON NepeMEHHOM. [{eneHne MHOrouseHa Ha MHOTo4JIeH ¢ ocTatkoM. Teopema besy 1
17  MuorowieHsl ¢ ueiasiMu kodpurentamu. Teopema Buera 1



n/n

18
19
20

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Tema ypoka

Pewienne cucreM JIMHEWHBIX YPaBHEHUN

Pewienne cucreM JIMHENHBIX YPaBHEHUN

Matpuna cuctemsl JJMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULbl 2X2, €ro FeOMETPUUECKHI CMBICI U CBOMCTBA; BHIYMCIEHUE

€ro 3Ha4eHHUs
Onpenenurtesb MaTPUILBI 2X2, €r0 TEOMETPUUYECKUN CMBICT U CBOMCTBA; BIUUCICHUE €TI0 3HAYCHUS
[IprMmeHeHue onpeaenuTens sl PEIIeHUs CUCTEMBI JIMHEWHBIX YPaBHEHHI

Pelienue npukiIaaHbIxX 3a/1a4 ¢ MOMOIIBIO CUCTEMBbI JIMHEHHBIX YPAaBHEHUM

KoHnTtponbhas pabota: "PanrionansHbie ypaBHeHHS U HepaBeHCTBA. CHUCTEMBI JIMHEHHBIX ypaBHECHUN"
OyHKHU, criocoOsl 3ananus GyHkiuu. Bzaumuo ooparasie Gynkmuu. Komnosunus GyHKIui

I'padux dynkmuu. InemeHTapHbIe TpeoOpa3zoBanus rpaduKoB QyHKITAN

OO6nacth onpeeeHnss 1 MHOKeCTBO 3HaueHni pyHkiuu. Hymu dynkmuu. [IpoMexyTky 3HaK TOCTOSTHCTBA
Yérupie u Heu€THble pyHkuuu. [lepuoanueckue pynkuu. [IpoMexyTku MOHOTOHHOCTH (DYHKIIUN
MaxkcumMymbl 1 MUHUMYMBI pyHKInu. Hanbonbiee 1 HanMeHblee 3HaueHne GyHKIIMN Ha IPOMEXKYTKE
Jlunelinas, kBagpaTudHas U IpOOHO-TMHEHHAS (PYHKITUN

DeMEeHTapHOEe UCCIIeI0OBAaHUE U MOCTPOCHHE rPapUKOB 3TUX PYHKIIMIA

DeMEeHTapHOE UCCIIeIOBAaHUE U MOCTPOCHHE rPapUKOB 3TUX PYHKIIMIA

CreneHn ¢ LeIBIM ITOKa3aTeneM. buanom HrroTona

CreneHn ¢ LeIBIM ITOKa3aTeneM. buaom HrroTona

CrenenHas (yHKIHS C HATYPAJIBHBIM U IIEJIBIM MOKa3arenaeM. E€ cBoiicTBa u rpadux

Kontponbnas padora: "Crenennas ¢pynkuus. E€ cBolicTBa u rpadguk"

Apudmerndeckuii KOpeHb HATypaIbHOM CTETICHU M €T0 CBOMCTBA

Apudmerndeckuii KOpeHb HATypaIbHOM CTETICHU M €T0 CBOMCTBA

[TpeobpazoBaHys YHCIOBBIX BBIPAXKEHUM, COJIEPKAINX CTENCHU U KOPHU

[TpeobpazoBaHys YHCIOBBIX BBIPAXKEHUM, COJIEPKAINX CTENCHU U KOPHU

[TpeobpazoBaHs YHCIOBBIX BBIPAXKEHUM, COJIEPKANX CTENIEHH U KOPHU

KonnuectBo
4acoB

Bcero
1
1

et e e e e e e e e e e e e e e e e e e e



n/n

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

Tema ypoka

Wppanmonansuslie ypaBHeHus1. OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIBLHBIX YpaBHEHUN
Wppanmonansuslie ypaBHeHus. OCHOBHBIE METOIbI PELICHUS UPPALMOHATIBHBIX YpaBHEHUN
Wppanmonansuelie ypaBHeHus. OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIBHBIX YpaBHEHUN
PaBHOCUIIBHBIE TTEPEXO0/IbI B PEIICHUU UPPALIMOHAIBHBIX YPaBHEHUH

PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUU UPPALIMOHAIBHBIX YPaBHEHUH

PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUU UPPALIMOHAIBHBIX YPaBHEHUH

PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUN UPPALIMOHAIBHBIX YPaBHEHUH

CgoiicTBa u rpaduk KOpHS N-0if CTENeHN Kak (yHKIMKA 0OpaTHON CTENIEHH C HAaTypaJbHBIM MTOKa3aTeIeM
CgoiicTBa u rpaduk KOpHS n-0if CTeNeHN Kak (yHKIIMKA 0OpaTHON CTENIEHH C HATypaJbHBIM MTOKa3aTeIeM
KonTtponbhas padora: "CpoiicTBa 1 rpaduk KOpHS n-oi creneHu. MppannoHaabHble ypaBHEHUS"
CreneHsb ¢ palliOHAIBHBIM [T0KA3aTEIEM U €€ CBOMCTBA

CreneHb ¢ pallnOHAIBLHBIM [T0KA3aTEIEM U €€ CBOMCTBA

CreneHb ¢ pallnOHAIBHBIM [T0KA3aTEIEM U €€ CBOMCTBA

INokazatenpHast GpyHKIMS, €€ cBOiicTBa U rpaduk

Hcnonp3oBanue rpaduka GyHKIMM 11 pELISHUs] YpaBHEHUH

Hcnonp3oBanue rpaduka GyHKIMM U1 PELISHUs] YpaBHEHUH

[Toxa3zaTtenbHble ypaBHEeHUSI. OCHOBHbBIE METO/IbI PEIICHUS MIOKA3aTENbHBIX YPABHEHUH
[Toxa3zaTtenbHble ypaBHEeHUSI. OCHOBHbBIE METO/IbI PEIICHUS MOKA3aTENbHBIX YPABHEHUH
[Toka3zaTtenbHble ypaBHEeHUsI. OCHOBHbBIE METO/IbI PEIICHUS MOKA3aTENbHBIX YPABHEHUH
KonTtponbnas padora: "[lokazarensHas Gynkuus. [lokazaTensHble ypaBHeHUS"

Jlorapudm umncna. CoiicTBa jJorapudpma

Jlorapugm uncna. CoiicTBa jJorapudpma

Jlorapudm uncna. CoiicTBa jJorapudpma

JlecaTUUHBIE U HATypaJIbHBIE JTOTapH (MBI

KonnuectBo
4acoB

Bcero
1
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n/n

66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
&3
84
85
86
87
88
89

Tema ypoka

JlecATUUHBIE U HATYypaAJIbHBIE JTOTapH(PMBbI

[IpeoOpazoBanue BEIpAXKEHHIA, COACPIKALIMX JIOTAPU(MBI

[IpeoOpazoBanue BEIpAKEHHIA, COACPIKALIMX JIOTAPU(MBI

[IpeoOpazoBanue BEIpAXKEHHIA, COACPIKAIIMX JIOTAPU(MBI

Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U TpaduK

Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U TpauK

Hcnonp3oBanue rpaduka GyHKIMM 11 pELICHUs] YpaBHEHUH

Hcnonp3oBanue rpaduka GyHKIMU 11 pELISHUs] YpaBHEHUH

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOABI pEIIEHUS JToTapu(PMUIECKUX YPaBHEHHH
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS JToTapu(PMUIECKUX YpaBHEHHH
Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METOABI pEIICHUS JTOTapu(PMUIECKUX YpaBHEHHH
PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH JIOTapU(MUUIECKUX YpaBHEHHIH

PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH JIOTapU(MUUIECKUX YpaBHEHHH

KonTtponbnas padora: "Jlorapupmuueckas ¢pynkuus. Jlorapupmuueckue ypapaenus"
Cunyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC YUCIIOBOTO apryMEHTa

Cunyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC YUCIIOBOTO apryMEHTa

ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIIOBOTO apryMeHTa

ApPKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIIOBOTO apryMeHTa

Tpuronomerpudeckas OKpy>KHOCTb, OIIPEIETICHHE TPUTOHOMETPUYECKUX (PYHKIIMH YUCIOBOIO apryMEeHTa
Tpuronomerpudeckas OKpy>KHOCTb, OIIPEICTICHHE TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOIO apryMEeHTa
OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

KonnuectBo
4acoB

Bcero
1

— e e e e e e e e e e e b e e e ek e e e e e



No Tema ypoka KonnuectBo

n/n 4acoB
Bceero
90  IIpeoOpa3zoBaHME TPUTOHOMETPUUECKUX BBHIPAKCHUN 1

91  IIpeoOpa3zoBaHME TPUTOHOMETPUUECKUX BBIPAKCHUN

92  IIpeoOpa3zoBaHHE TPUTOHOMETPUUECKUX BBHIPAKCHUN

93  IIpeoOpa3zoBaHME TPUTOHOMETPUUECKUX BBIPAKCHUN

94  PemieHue TPUTOHOMETPUUECKUX ypaBHEHUN

95  PemeHue TpPUrOHOMETPUYECKUX ypaBHEHUN

96  PemeHue TpPUrOHOMETPUYECKUX ypaBHEHUN

97  PemeHue TpPUrOHOMETPUUECKUX ypaBHEHUN

98  PemeHue TpPUrOHOMETPUYECKUX ypaBHEHUN

99  PemeHue TpPUrOHOMETPUYECKUX ypaBHEHUN

100 PemieHue TpUrOHOMETPUUYECKUX YPABHEHUM

101  KontponpsHas pabota: "TpuronomMeTpruecKue BoIpaXEHNUs U TPUTOHOMETPHYECKUE YpaBHEHUS "
102  TlocnemoBaTeNbHOCTH, CIIOCOOBI 3a/IaHUS TTOCIEAOBATEIBHOCTEH. MeTo1 MaTeMaTHIeCKON HHIAYKIIUU
103 MOHOTOHHBIE M OTPaHUYCHHBIEC IOCIEI0BATENBHOCTH. cTopus aHamn3a OECKOHEYHO MaJIbIX
104  Apudmerndeckas nmporpeccus

105 TI'eomerpuyeckas Iporpeccus

106 BeckoHeuHO yObIBaroIIasi reOMETpUYecKas Mporpeccus

107 Cymma GecKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON IPOTPECCU

108  JIMHENHBIN U SKCIIOHEHIMAIBHBINA pocT. Hucno e. @opmyra ClI0KHBIX ITPOLEHTOB

109  JIuHEeNHBIN U SKCIIOHEHIMAIBHBINA pocT. Hucio e. @opmyra ClI0KHBIX ITPOLEHTOB

110 HMcnonp3oBaHue NpOrpeccuu sl peLIeHHs] pealIbHbIX 3a]1a4 IPUKJIAJHOI0 XapaKkTepa

111  KontponsHas pabota: "I[locnenoBaTensHOCTH U Iporpeccun”

112 HenpepsiBHBIE (YHKIUU U UX CBOHCTBA

— e e e ek e e ek ek e e e b e e e e e e ek e e

113 Touka pa3zpbiBa. ACUMOTOTHI TpapUKOB (PYHKITHIA



No Tema ypoka KonnuectBo

n/n 4acoB
Bceero
114  CaolicTBa (pyHKIMI HENPEPHIBHBIX HA OTPE3KE 1

115 CsaolicTBa (pyHKIMI HENPEPHIBHBIX HA OTPE3KE

116 Meton uHTEpBANIOB ISl PEILIEHUS] HEPABEHCTB

117 Merton uHTEpBAIOB [yl PEILIEHUS] HEPABEHCTB

118 Metoa uHTEpBANIOB ISl PEILIEHUS] HEPABEHCTB

119 IIpumeHeHHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMA AJIS peIIeHUs 3a/1a4

120  [IpumeHeHHEe CBOMCTB HEMPEPHIBHBIX (DYHKIIMIA AJIS peIIeHUs 3a/1a4

121 IlepBas u BTOpast MpOU3BOAHbIE (DYHKIIMH

122 Omnpenenenue, reOMETPUYECKUI CMBICI IPOU3BOIHOMN

123 Ompenenenue, GU3NIECKUIA CMBICI TPOU3BOIHOM

124  YpaBHeHue KacaTelbHOM K TpaduKy HyHKIIHH

125 VYpaBHeHue KacaTeslbHOU K TpaduKy HyHKIHH

126  IIpousBoaHbIE 3I€MEHTAPHBIX (PYHKITHIA

127  IIpou3BoaHbIE 3EMEHTAPHBIX (PYHKITHIA

128 IIpomsBoaHas CyMMBI, IPOU3BEIECHUS, YACTHOTO U KOMITO3UIIMU (DYHKIIUN
129  IIpousBoaHas CyMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMU (DyHKIIUN
130 IIpomsBoaHas CyMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMU (DyHKIIUN
131 KontponsHas pabota: "I[IpousBognas”

132 TloBTOpenue, 06o0LIIeHNE, CUCTEeMaTH3aUs 3HAaHUH: "Y paBHEeHUS"

133 IloBropenwue, 0000IIeHNE, CUCTEMaTH3aIUs 3HAHUN: "DyHKIIN"

134  HroroBas KOHTpoJbHAs paboTa

135 Hrorosas KoHTpoJbHas paboTa

136 IloBTrOopenwue, 0000IIEHUE, CHCTEMATH3AINS 3HAHUIN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC
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Tema ypoxka

[TpumeneHne Mpon3BOIHON K UCCIIEAOBAHHIO (PYHKIIMI HA MOHOTOHHOCTD U 3KCTPEMYMBbI
[TpumeneHne Mpon3BOIHON K UCCIIEAOBAHHIO (PYHKIIMI HA MOHOTOHHOCTbD U 3KCTPEMYMBbI
[TpumeneHne MpoN3BOIHON K MCCIIEAOBAHHIO (PYHKIIMI HA MOHOTOHHOCTD U 3KCTPEMYMBI
[TpumeneHne Mpon3BOIHON K UCCIIEAOBAHHIO (PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBbI
[TpumeneHne Mpon3BOIHON K UCCIIECAOBAHHIO (PYHKIIMI HA MOHOTOHHOCTD U 3KCTPEMYMBbI
[TpumeneHne Mpon3BOIHON K UCCIIEAOBAHHIO (PYHKIIMI HA MOHOTOHHOCTD U 3KCTPEMYMBbI
Haxoxxnenre HanOobIIero 1 HAMMEHbBILIETO 3HAUYCHHSI HEPEPHIBHON (DYHKIIMU Ha OTPE3KE
Haxoxxnenre HanOobIIero 1 HAMMEHbBILIETO 3HAUYCHHSI HENPEPhIBHON (DYHKIIMU Ha OTPE3KE
Haxoxxnenre HanOobIIero 1 HAMMEHBILETO 3HAUYCHHSI HEPEPHIBHON (DYHKIIMU Ha OTPE3KE
Haxoxxnenre HanOobIIero 1 HAMMEHbBIET0 3HAUYCHHSI HePEPhIBHON (DYHKIIMU Ha OTpPE3Ke
Haxoxxnenre HanOobIIero 1 HAMMEHbBILIET0 3HAUYCHHSI HEPEPhIBHON (DYHKIIMU Ha OTpPE3KE
Haxoxxnenre HanOobIIero 1 HAMMEHbBIIET0 3HAUCHHSI HEPEPhIBHON (DYHKIIMU Ha OTpPE3Ke
IIpuMeHeHre MPOU3BOIHOMN MJI HAXO0KICHHs HAWITYUILIEro PELICHUs B IPUKIIAHBIX 3a1a4ax
IIpuMeHeHre MPOU3BOIHOMN MJI HAXO0KICHHs HAWITYUIIEro PELICHUs B IPUKIIAHBIX 3a1a4ax
[IpumeneHre MpON3BOIHON AJIS OMPEACIICHUS] CKOPOCTH U YCKOPEHHS IpoLiecca, 3a1aHHOr0 (hOpMyIIoi WK TpapuKoM
[IpumeneHre MPON3BOIHON AJIS OMPEACIICHUS] CKOPOCTH U YCKOPEHHs IpoLiecca, 3a1aHHOro (hopMyIIoi WK TpapuKoM
Komnosunus ¢pyHkunit

Komnosunus ¢pyHkunit

Komno3unus ¢pyHkunit

I'eomerprueckue 06pa3bl ypaBHEHH HA KOOPIMHATHON TIIOCKOCTH

I'eomerprueckue 06pa3bl ypaBHEHH HA KOOPIMHATHON TIOCKOCTH

KonTtponbHas padora: "MccnenoBanue GpyHKIUH ¢ TOMOIIBIO TPOU3BOIHON"
ITepBo0Opa3Has, OCHOBHOE CBOUCTBO NEPBOOOPA3HBIX

[IepBooOpasubie aneMeHTapHbIX QyHKIMA. [IpaBria HaxoXeHNUs TEPBOOOPA3HBIX

KonnuectBo
4acoB

Bcero
1

et ek ek ek e pd pd pd pd pd pd pd ped pd ped pd pd pd pd pd e e



/o

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

Tema ypoxka

[lepBooOpasubie aneMeHTapHbIX QyHKIMA. [IpaBria HaxoXeHNUs TEPBOOOPA3HBIX

Hurerpain. I'eomeTpuyeckmii CMbICI HHTErpaja

Beruncnenue onpenenéaHoro naterpana mo Gopmysne Herotona-Jleiibnua

Beruncnenue onpenenéaHoro naterpana mo gopmysne Herotona-Jleiibnua

[IpumeneHne nHTErpaia 1 HaXOXKICHUS TUIOINAAEH TUIOCKUX QUTYp

[IpumeneHne nHTErpaia s HaX0XJICHU 00BEMOB Fr€OMETPUUYECKHX TET

[Tpumeps! pemenuii uddepeHanbHbIX YpaBHEHHHA

[Tpumeps! pemenuii uddepeHanbHbIX YpaBHEHHH

MareMaTHuecKOoe MOJICIIMPOBAHUE PEATTBHBIX MPOLIECCOB C MMOMOIIBIO TU(PEpeHIINATBHBIX YPaBHEHHH
KonTtponsnas padora: "[leppooOpasnas u uarerpan”

Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku

Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku

Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku

Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku

Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku

OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C MOMOIIIBIO TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPHUYECKON OKPY>KHOCTH
Pemenune TpuroHoMeTpu4ECKNX HEPABEHCTB

Pemenune TpuroHoMeTpuUECKUX HEPABEHCTB

Pemenune TpuroHoMeTpu4ECKMX HEPABEHCTB

Pemenune TpuroHoMeTpu4ECKUX HEPABEHCTB

KonTtponsnas padora: "['paduku TpuroHomerpudeckux GpyHkiuii. Tpuronomerpuieckrue HepaBeHCTBA"

KonnuectBo
4acoB

Bcero
1

et ek ek e e e pd pd pd pd pd ped pd pd pd pd pd pd e e e e
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49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

Tema ypoxka

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX HEPABEHCTB

OCHOBHBIE METO/IbI pelIeHUs Torapu(PMUUECKUX HEPABEHCTB

OCHOBHBIE METO/IbI pelIeHUs Torapu(MUUIECKUX HEPABEHCTB

OCHOBHBIE METO/IbI pelIeHUs Torapu(PMUUIECKUX HEPABEHCTB

OCHOBHBIE METO/IbI pelIeHUs Torapu(MUUECKUX HEPABEHCTB

OCHOBHBIE METO/IbI pEIICHUS] HPPALTMOHATBHBIX HEPABEHCTB

OCHOBHBIE METO/IbI pEIICHUS] HPPALTMOHATBHBIX HEPABEHCTB

OCHOBHBIE METO/IbI pEIICHUS] HPPALTMOHATBHBIX HEPABEHCTB

OCHOBHBIE METO/IbI pEIICHUS] HPPALTMOHATBHBIX HEPABEHCTB

I'paduueckue MeTOIBI peLICHUS UPPALMOHATIBHBIX YPaBHEHHHA

I'paduueckue MeTOIbI peLICHUS UPPALMOHATIBHBIX YPaBHEHHHA

I'paduueckue MeTOIbI peLICHHS MTOKa3aTeIbHBIX YpaBHEHUN

I'paduueckue MeTOIbI pelICHHS TOKa3aTeIbHBIX HEPABEHCTB

I'paduueckue MeTOIBI peICHUS JOTapU(PMHUUECKUX YPaBHEHUN

I'padmueckue MeToIbl perieHHs Jorapu(pMHUUECKUX HEPABEHCTB

I'paduueckue MeToIbl perieHHs JorapupMHUUECKUX HEPABEHCTB

I'padmueckue MeTOIBI peIICHHS TOKA3aTeIbHBIX U JIOTapU(PMUUIECKUX YpaBHEHUI
I'paduueckue MeTOIbI peIICHHS TOKA3aTeIbHBIX U JIOTAapU(PMUUIECKUX YpaBHEHUI
I'padmueckue MeTOIbI pelICHHS TOKAa3aTEeIbHBIX U IOTapu(PMUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI pelICHHs TOKa3aTeIbHBIX U IOTapu(PMUIECKUX HEPABEHCTB

KonTtponbHas padora: "MpparnuonanbHble, TOKa3aTelbHbIE U IorapuMuiyeckue HepaBeHcTBa"

KonnuectBo
4acoB

Bcero
1
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73
74
75
76
77
78
79
80
81
82
&3
84
85
86
87
88
89
90
91
92
93
94
95
96

Tema ypoxka

KommuiekcHble uncna. Anredpandeckas 1 TPUTOHOMETpUYEcKasi OPMBI 3aIIMCH KOMILIEKCHOTO YHCIIa
KommuiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpUYEcKasi OPMbI 3aIIMCH KOMILIEKCHOTO YHCIIa
Apudmerndeckue onepanuy ¢ KOMIICKCHBIMH YHCIaMH

Apudmerndeckue onepanuy ¢ KOMIICKCHBIMHU YHCIaMH

N3o6paskeHne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOMN IIIOCKOCTH

N3o06paskeHne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOMN IIIOCKOCTH

®opmyna Myaspa. KopHu n-oit cTeneHu u3 KOMIUIEKCHOTO YKciia

®opmyna Myaspa. KopHu n-oit cTeneHu u3 KOMIUIEKCHOTO YKciia

[IpumMeHeHre KOMIUIEKCHBIX YUCEN JUTsl perieHHs (GU3NYECKHX U TEOMETPUUECKUX 3a/1au
KonTtponsnas padora: "Kommiekchsie uncia”

HarypanbHsle 1 nensle yncia

HarypanbHsle 1 nensle yncia

[IpumeHeHre NPU3HAKOB AETUMOCTHU LENBIX YUCEN

[IpumeHeHre NPU3HAKOB AETUMOCTHU LENBIX YUCEN

[Ipumenenne npusHakoB aenumoctu nensix yncena: HOJ u HOK

[Ipumenenne npusHakoB aenumoctu nensix yucena: HOJl nu HOK

[IpumeHeHre NpHU3HAKOB JAE€IMMOCTH LIEJIBIX YMCEI: OCTATKU 10 MOAYIIIO

[IpumeHeHre NpPU3HAKOB JAE€IMMOCTH LIEJIBIX YMCEI: OCTATKU 10 MOAYIIIO

[IpumeHeHre NPHU3HAKOB AE€IMMOCTH LEJIBIX YHCEN: AITOPUTM EBKIMa A peleHus 3a1a4 B LENbIX YUCIIax
KonTponsHas padora: "Teopus nenbix yucen"

CucreMa ¥ COBOKYITHOCTh ypaBHEHUI. PaBHOCUIIBHBIE CUCTEMBI M CHCTEMBI-CIIEICTBUS

CucreMa ¥ COBOKYITHOCTh ypaBHEHUI. PaBHOCUIIBHBIE CUCTEMBI M CHCTEMBI-CIIEICTBUS

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN PallMOHAIbHBIX YPaBHEHUN

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U COBOKYITHOCTEW HPPALMOHAIBHBIX YpaBHEHUI

KonnuectBo
4acoB

Bcero
1

et ek ek ek e e pd pd pd pd pd pd ped pd pd pd pd pd pd pd e e



No Tema ypoka KonnuectBo

n/n 4acoB
Bceero
97  OcHOBHBIE METO/IbI PEIICHUS CUCTEM M COBOKYITHOCTEH MOKa3aTeIbHBIX YpaBHEHUN 1
98  OcHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEN ITOKA3aTEIbHBIX YPABHEHUM 1
99  OcHOBHBIE METO/IBI PEIICHNUS CUCTEM M COBOKYITHOCTEH JIOrapu(pMUUIECKHX YpaBHEHUH 1
100  OcHOBHbIE METO/IbI PEIICHUS CUCTEM M COBOKYITHOCTEH JIorapu(pMUIecKuX ypaBHEHUH 1
101 TIpumeHeHHe CUCTEM K PEIICHUIO0 MaTeMaTHUECKUX 3aJau M 3a/1a4 U3 PAa3JIMYHbIX 00JIacTel HAYKU U peallbHOM KHU3HH, 1
UHTEpIpeTanys NOJy4eHHbIX pe3yJbTaToB
102 TIpuMeHeHHE CHCTEM K PEIICHHUIO MaTeMaTHYECKUX 3aJ1ad M 3a7a4 U3 Pa3IMUHbIX 00JIaCTe HAYKH U pealbHOM JKU3HH, 1
UHTEpIpEeTalys NOJYyYeHHBIX Pe3yIbTaToB
103 TIpumeHeHHe HEpaBEHCTB K PELICHHIO MAaTEMAaTUUYECKUX 3a/1a4 U 33124 U3 pa3IMYHbIX 001acTeil HAyKH U PeatbHOM KU3HH, 1

MHTEPIIpETALNS TOTYYEHHBIX PE3YJIbTaTOB

104 KontponbHas padota: "CrucTteMbl pallMOHATBHBIX, HPPAIMOHATBHBIX MOKA3aTEIbHBIX U JOrapu(MUUECKUX ypaBHECHUN"
105 PanmoHanbHbIE ypaBHEHHUS C TapaMeTpaMu

106 PanmoHanbHbIE HEPABEHCTBA C MapaMeTpamMu

107 PanmoHanbHBIE CUCTEMBI C MTAPAMETPAMU

108 HppauuoHanbHble ypaBHEHUS, HEPABEHCTBA C MapameTpaMu

109 HppanuoHanbHbIe CHCTEMBI C TapaMeTpaMH

110 Iloka3arenbHble YpaBHEHHSI, HEPABEHCTBA C TapaMeTpaMu

111 Tloka3arenbHbIE CUCTEMBI C TApAMETPAMH

112 Jlorapudmudeckue ypaBHEHHS, HEPAaBEHCTBA C IMapaMeTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢ TapaMeTpaMu

114 TpuroHomMeTpu4yeCKHe ypaBHEHHUS C TapaMeTpaMu

115 TpuroHomeTpuyeckre HEPABEHCTBA C MapaMeTpamMu

116 TpuroHOMETpUYECKHE CUCTEMBI C TapaMeTpamMu

117 IlocTpoeHue U UCCIeIOBaHUE MATEMATUYECKUX MOJEJIEH peaIbHbIX CUTYyAIlMi ¢ TIOMOIIBIO YPAaBHEHHI C mapameTpaMu

ok ek ek e e e e e e e e e e e e

118 IlocTpoeHue U Uccien0BaHUE MATEMATUYECKUX MOJENIECH peaIbHbIX CUTYaI[ui ¢ IOMOIIBI0 CUCTEM YPaBHEHUU C MMapaMeTpamu



No Tema ypoxka KonnuectBo

n/n JacoB
Bcero

119 IloctpoeHue u uccaeaoBaHnE MAaTEMATUUECKUX MOJENIEH peaIbHbIX CUTYal[Mi C IOMOIIBIO CUCTEM YPABHEHUH C IapaMeTpaMu 1

120 KontpossHas pabota: "3amaquu ¢ mapamerpamu” 1

121 TloBTOpenue, o6ob1IIeHNE, cUCTeMaTH3alus 3HaHui: "Y paBHeHUs" 1

122 TloBTOpeHue, 06001IeHNEe, cCUCTeMaTH3alus 3HaHui: "Y paBHeHUs" 1

123 IloBTOpeHue, 0000IIeHUE, CUCTeMaTH3alus 3Hanuii: "YpaBaeHnus. CUCTEMBI ypaBHEHHIT" 1
) y

124 TloBTOpenue, 0000IICHUE, cucTeMaTu3alus 3Hanuii: "HepaBencTna" 1
b

125 TIloBTOpenue, 0000IICHUE, cucTeMaTu3alus 3Hanuii: "HepaBencTna" 1
b

126 IloBTOpeHue, 0000IICHUE, cucTeMaTu3alus 3Hanuii: "HepaBencTna" 1
b

127 TIloBTOpenwue, 0000IIcHNE, cucTeMaTu3alus 3Hanuii: "IIpousBoaHas u e€ npuMeHeHue" 1
b

128 IloBTOpeHue, 0000IICHNE, cucTeMaTu3alus 3Hanuii: "IIpousBoaHas u e€ npuMeHeHue" 1
b

129 TIloBTOpenue, 0000IICHNE, cucTeMaTu3alus 3Hanuii: "IIpousBoaHas u e€ npuMeHeHue" 1
b

130 IloBTOpeHue, 0000IICHNE, CUCTEMaTH3alus 3Hanuii: "MIHTerpan u ero npuMeHeHue" 1
b

131 TIToBropenue, 0000IIIEHHE, CUCTEMATH3AM 3HAHU: "D yHKIMH" 1
> YH

132 TloBTOopenue, 0000IIIEHHE, CUCTEMATH3AM 3HAHN: "D yHKIHH" 1
> YH

133 IloBTOpenue, 0000IIIEHHE, CUCTEMATH3AM 3HAaHU: "D yHKIHH" 1
> YH

134 HroroBas KOHTpoOJbHas paboTa 1

135 MHrorosas KoHTpoJbHAas paboTa 1

136 TloBTropenue, 0000IIEHNE, CUCTEMATH3AIUS 3HAHUIN 1

OBLIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136



YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MMPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* Marematuka. AnreOpa 1 Hayajla MaTeMaTU4ecKoro ananusa, 10 kmacc/ Mep3misak AT,
Homuposckuii [[.A., Tlonsko B.M.; mox penakmueii [Togonsckoro B.E., OGmiecTBo ¢
OrpaHU4YeHHOM 0TBeTCTBEHHOCThIO M3naTensckuii nenTp «BEHTAHA-I'PA®y; AkunonepHoe
obmectBo «M3natenscTBO «IIpocBerienne»

* Marematuka. AnreOpa 1 Hayajla MaTeMaTUIECKOro aHanu3a, 11 kmacc/ Mep3nsak AT,
Homuposckuii [[.A., Tlonsko B.M.; mox penakmueit [Togonsckoro B.E., OGmiecTBo ¢
OrpaHU4YeHHOM 0TBeTCTBEHHOCThIO M3naTensckuii nentp «BEHTAHA-I'PA®y; AkunoHepHoe

obmectBo «M3natenscTBO «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Maremaruka. Anredpa u Hadajga MaTeMaTH4eckoro ananu3sa, 10 kimacc/ Mepansak A.T.,
Homuposckuii [[.A., Tlonsko B.M.; mox pemakmueit [Togonsckoro B.E., OGmiecTBo ¢
OrpaHU4YeHHOM OTBeTCTBEHHOCThIO M3naTenbckuii nentp «BEHTAHA-I'PA®y; AkunoHepHoe
obmectBo «M3natenscTBO «IIpocBemienne»

2. Maremaruka. AnreOpa v Hadajga MaTeMaTH4YecKoro aHanusa, 11 kmace/ Mepamsik A.T.,
Homuposckuii [[.A., Tlonsko B.M.; mox penakmueit [Togonsckoro B.E., OGmiecTBo ¢
OrpaHU4YeHHOM 0TBeTCTBEHHOCThIO M3naTenbckuii nenTp «BEHTAHA-I'PA®y; AkunoHepHoe
obmectBo «M3natenscTBO «IIpocBemienne»

3. [lTabynun M. U. Tkauera M.B. u ap. Jlugaktudeckue MaTepuaibl 1o ajiredpe U Havajgam
ananm3a juist 10 xkimacca/M. «IIpocsemienuey, 2013

4. llabynun M. U., Tkauea M.B. u ap. lugaktuueckne Matepuaisl 1o airedpe u Hadajaam

ananm3a juis 11 xkmacca/M. «IIpocsemienuey, 2013



5. AnteinoB [1L.U. Tectel. Anrebpa n Hauana ananusa, 10 — 11. YyeOHno-meToanueckoe mocodue.

M.: JIpoda, 2009. — 96c.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Anrebpa u Hadana maremarudeckoro ananmsa, 10-11 kimaccer. ®IAOY JI1O "Axagemus

Munnpocsemienus Poccun”

https://lesson.edu.ru/02.5/10, https://lesson.edu.ru/02.5/11
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